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(57) ABSTRACT 

AroW driver circuit is disclosed for supplying a reset voltage 
to a plurality of reset transistors of an active pixel sensor 
array While minimizing gate induced drain leakage (GIDL). 
The roW driver circuit is con?gured to supply a high voltage 
level (e. g., Vdd or higher) to the reset transistors of the array 
during a reset operation. The roW driver circuit is further 
con?gured to supply a low voltage level (e. g., a voltage level 
higher than ground) to the reset transistors of the array When 

(22) Filed; Aug 22, 2002 the pixels are not being reset (e.g., during integration). The 
reduced potential difference realized betWeen the respective 

Publication Classi?cation gates of the reset transistors and the respective photodiodes 
of the pixels, When the pixels are not being reset, results in 

(51) Int. Cl.7 ................................................... .. H01L 27/00 reduced GIDL. 
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DARK CURRENT REDUCTION CIRCUITRY FOR 
CMOS ACTIVE PIXEL SENSORS 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to comple 
mentary metal oxide semiconductor (CMOS) active pixel 
sensors, and more particularly to the reduction of dark 
current in CMOS active pixel sensors. 

BACKGROUND OF THE INVENTION 

[0002] Image sensor circuits are used in a variety of 
different types of digital image capture systems, including 
products such as scanners, copiers, and digital cameras. The 
image sensor is typically composed of an array of light 
sensitive pixels that are electrically responsive to incident 
light re?ected from an object or scene Whose image is to be 
captured. 

[0003] The performance of an image capture system 
depends in large part on the sensitivity of each individual 
pixel in the sensor array and its immunity from noise. Pixel 
sensitivity is de?ned here as being related to the ratio of a 
change in the pixel output voltage to the photogenerated 
charge in the pixel. Noise here is de?ned as small ?uctua 
tions in a signal that can be caused by a variety of knoWn 
sources. An image sensor With increased noise immunity 
yields sharper, more accurate images in the presence of 
environmental and other noise. 

[0004] Improving the sensitivity of each pixel permits a 
reduction in exposure time Which in turn alloWs the capture 
of images at a greater rate. This alloWs the image capture 
system to capture motion in the scene. In addition to 
alloWing greater frame rate, higher pixel sensitivity also 
helps detect Weaker incident light to capture acceptable 
quality images under loW light conditions. 

[0005] One Way to increase pixel sensitivity is to increase 
the efficiency of the photodiode by changing the photo 
diode’s responsiveness characteristics. Doing so, hoWever, 
particularly for a CMOS imager pixel, can require deviating 
from a standard MOS integrated circuit fabrication process, 
thereby further increasing the cost of manufacturing the 
image sensor circuit. 

[0006] With reference to FIG. 1, Which depicts a sche 
matic diagram of a portion of a conventional pixel sensor 
array 120, a photo-sensitive diode 106 Within a pixel 100 is 
?rst reset by asserting the RST signal Which activates reset 
transistor 104. Activating reset transistor 104 places a reset 
voltage (e.g., Vdd) across the photodiode. Then, the photo 
diode 106 is exposed to incident light Which causes the 
charge stored on the photodiode 106 to dissipate the reset 
voltage initially across the photodiode 106 in proportion to 
the intensity of the incident light. After a predetermined time 
period during Which the photodiode 106 is exposed to the 
incident light and the reset voltage is alloWed to dissipate 
from the photodiode 106 (i.e., the “integration” time), the 
amount of charge stored on the photodiode 106 is transferred 
to a sample and hold circuit, via source-folloWer transistor 
108 by asserting the SEL signal at the gate of select 
transistor 110. The sample and hold circuit is conventionally 
located at one end of the column line 102 and successively 
reads out image signal values from each pixel coupled to the 
column line 102. 
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[0007] After the charge on the photodiode 106 has been 
read-out, the photodiode 106 is reset by asserting the RST 
signal at the gate of the reset transistor 104 and the reset 
potential (e.g., Vdd) Which is distributed across the photo 
diode 106 is read-out onto the column line 102 Where it too 
is sampled by the sample and hold circuit. The amount of 
incident light Which is detected by the photodiode 106 is 
computed by subtracting the pixel image signal voltage from 
the reset voltage. 

[0008] FIG. 2 depicts a schematic diagram of a conven 
tional roW driver circuit 200. The roW driver circuit 200 
generates the RST signal applied to the gate of reset tran 
sistor 104 (of FIG. 1). Transistors 202 and 204 are con?g 
ured as an inverter With reset bar as the input and the RST 
signal as the output. As depicted, the RST signal is set at 
either Vdd or ground, depending upon the logic state of the 
reset signal. For example, if the reset signal is logic HIGH 
(e.g., “1”), then reset bar is logic LOW (e.g., “0”). As a 
result, transistor 202 is active and transistor 204 is inactive 
and the RST signal is at Vdd. It folloWs that When the reset 
signal is logic LOW, transistor 202 is inactive and transistor 
204 is active With the RST signal set at ground. 

[0009] Turning to FIG. 3, a schematic diagram of an 
alternate conventional roW driver circuit 300 for generating 
the RST signal is depicted. RoW driver circuit 300 is used to 
generate a pumped RST signal to the gate of the reset 
transistor 104. That is, roW driver circuit produces a RST 
signal at a voltage level higher than Vdd, namely, Vrst_high. 
For example, When the reset signal is logic HIGH, the RST 
signal is set at Vrst_high, and When the reset signal is logic 
LOW, the RST signal is set to ground. RoW driver circuit 
300 is made up of cross-coupled transistors 302, 304, 306 
and 308. The RST signal is generated on signal path 310. 

[0010] One problem commonly encountered With the 
pixel reset process is that of leakage current ?oWing from the 
reset voltage source (e.g., Vdd of FIG. 1) through the reset 
transistor 104 and to the photodiode 106 When the reset 
transistor 104 is not activated (e.g., the RST signal is set to 
ground). Such leakage current may ?oW into the photodiode 
106 during the integration period and alter the pixel image 
signal. The introduction of such leakage current, knoWn as 
gate induced drain leakage (GIDL), and Which is a promi 
nent component of pixel noise knoWn as “dark current,” 
inherently and negatively effects the imaging process. As 
mentioned above, it is generally desirable to minimiZe pixel 
noise, and thus, it is desirable to develop a pixel con?gu 
ration With reduced GIDL. 

BRIEF SUMMARY OF THE INVENTION 

[0011] The present invention provides a roW driver circuit 
for supplying reset voltage levels to a plurality of reset 
transistors of an active pixel sensor array While minimiZing 
gate induced drain leakage (GIDL). The roW driver circuit is 
con?gured to supply a high voltage level (e.g., Vdd or 
higher) to the reset transistors of the array during a reset 
operation. The roW driver circuit is further con?gured to 
supply a loW voltage level that is loWer than the high voltage 
level but higher than a ground level voltage, to the reset 
transistors of the array When the pixels are not being reset 
(e.g., during integration). The reduced potential difference 
betWeen the respective gates of the reset transistors and the 
respective photodiodes of the pixels, When the pixels are not 
being reset, results in reduced GIDL. 



US 2004/0036008 A1 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The above and other features and advantages of the 
invention Will be more readily understood from the folloW 
ing detailed description of the invention Which is provided 
in connection With the accompanying draWings. 

[0013] FIG. 1 depicts a schematic diagram of a portion of 
a conventional pixel sensor array; 

[0014] FIG. 2 depicts a schematic diagram of a conven 
tional roW driver circuit; 

[0015] FIG. 3 depicts a schematic diagram of another 
conventional roW driver circuit; 

[0016] FIG. 4 depicts a schematic diagram of a roW driver 
circuit, in accordance With an exemplary embodiment of the 
invention; 
[0017] FIG. 5 depicts a schematic diagram of a roW driver 
circuit, in accordance With another exemplary embodiment 
of the invention; 

[0018] FIG. 6 depicts a schematic diagram of a roW driver 
circuit, in accordance With another exemplary embodiment 
of the invention; 

[0019] FIG. 7 depicts a schematic diagram of a loW reset 
voltage generator, in accordance With an exemplary embodi 
ment of the invention; 

[0020] FIG. 8 depicts a schematic diagram of a loW reset 
voltage generator, in accordance With another exemplary 
embodiment of the invention; 

[0021] FIG. 9 depicts a schematic diagram of a loW reset 
voltage generator, in accordance With another exemplary 
embodiment of the invention; 

[0022] FIG. 10 depicts a semiconductor chip containing a 
portion of an active pixel sensor, in accordance With an 
exemplary embodiment of the invention; and 

[0023] FIG. 11 depicts the FIG. 10 semiconductor chip 
coupled to a processor system, in accordance With an 
exemplary embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0024] In the folloWing detailed description, reference is 
made to the accompanying draWings Which form a part 
hereof, and in Which is shoWn by Way of illustration speci?c 
embodiments in Which the invention may be practiced. 
These embodiments are described in suf?cient detail to 
enable those of ordinary skill in the art to make and use the 
invention, and it is to be understood that structural, logical 
or procedural changes may be made to the speci?c embodi 
ments disclosed Without departing from the spirit and scope 
of the present invention. 

[0025] FIG. 4 depicts a schematic diagram of a roW driver 
circuit 400, in accordance With an exemplary embodiment of 
the invention. The roW driver circuit 400 generates the RST 
signal applied to the gate of a reset transistor (e.g., 104 of 
FIG. 1). Similarly to the roW driver circuit 200 of FIG. 2, 
the roW driver circuit 400 has tWo transistors 402, 404 
con?gured as an inverter. The operation of roW driver circuit 
400 is identical to that of roW driver circuit 200, except that 
the RST signal is set at either Vdd or Vrst_loW, depending 
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upon the logic state of the reset signal. For example, if the 
reset signal is logic HIGH (e.g., “1”), then the reset bar 
signal is logic LOW (e.g., “0”). As a result, transistor 402 is 
active and transistor 404 is inactive and the RST signal is at 
Vdd. It folloWs that When the reset signal is logic LOW, 
transistor 402 is inactive and transistor 404 is active With the 
RST signal set at Vrst_loW. Setting the loW state of the RST 
signal applied to the gate of the reset transistor 104 to a 
voltage level higher than ground effectively reduces the 
potential difference betWeen the gate of the reset transistor 
104 and the reset photodiode 106, and as a result, reduces the 
GIDL. 

[0026] Turning to FIG. 5, a schematic diagram of a roW 
driver circuit 500 is depicted in accordance With another 
exemplary embodiment of the invention. RoW driver circuit 
500 contains cross-coupled transistors 502, 504, 506 and 
508. The operation of roW driver circuit 500 is identical to 
that of roW driver circuit 300 (of FIG. 3) except that When 
the reset signal is set to logic LOW, the RST signal at signal 
path 512 is set to Vrst_loW rather than to ground. This is 
evident since the loWer source/drain terminal of transistor 
508 is coupled to conductor 510, set at Vrst_loW, rather than 
to ground. As described above in connection With FIG. 4, 
setting the loW voltage level of the RST signal to a voltage 
level higher than ground reduces GIDL Within the pixel. 

[0027] FIG. 6 depicts a schematic diagram of a roW driver 
circuit 600, in accordance With another exemplary embodi 
ment of the invention. The structure and operation of roW 
driver circuit 600 is essentially identical to that of roW driver 
circuit 500 (of FIG. 5), except that a source/drain terminal 
of transistor 604 and a source drain terminal of transistor 608 
are both coupled to the same Vrst_loW voltage terminal. As 
a result, not only is the RST signal at signal path 612 set to 
Vrst_loW, but this embodiment also offers manufacturing 
advantages due to the symmetrical circuit layout (i.e., as 
compared With the circuit of FIG. 5). 

[0028] Turning noW to FIG. 7, a schematic diagram of a 
loW reset voltage, Vrst_loW, generator 700 is depicted, in 
accordance With an exemplary embodiment of the invention. 
A ?rst source/drain terminal of transistor 702 is coupled to 
a poWer supply voltage terminal (e.g., Vdd) and a second 
source/drain terminal of transistor 702 is coupled to a ?rst 
source/drain terminal of transistor 704. A second source/ 
drain terminal of transistor 704, as Well as the gate of 
transistor 704, are coupled to ground, thus forming a diode. 
The gate of transistor 702 is coupled to a bias voltage source 
Which activates the transistor 702. In operation, a current 
Isource ?oWs through transistor 702 to ground. As a result, 
the voltage seen at signal path 706 (i.e., Vrst_loW) is 
approximately |Vt|+|Vdsat| (e.g., approximately 1V), Where 
|Vt| is the absolute value of the threshold voltage of the diode 
connected transistor 704 and |Vdsat| is the absolute value of 
the saturation voltage from the drain to the source of the 
transistors. 

[0029] FIG. 8 depicts a schematic diagram of a loW reset 
voltage generator 800, in accordance With another exem 
plary embodiment of the invention. The FIG. 8 generator 
800 is identical to the generator 700 of FIG. 7, except that 
the n-Well of p-type transistor 804 is coupled to the output 
signal path 806 via conductor 808. This sets the bulk-to 
source voltage (Vbs) to 0V, thereby reducing the magnitude 
of the threshold voltage |Vt| to |Vto|. As a result, the voltage 
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level of Vrst_loW on signal path 806 is set at approximately 
|VtO|+|Vdsat| (e.g., approximately 0.8V). 
[0030] FIG. 9 depicts a schematic diagram of a loW reset 
voltage generator 900, in accordance With another exem 
plary embodiment of the invention. The FIG. 9 generator is 
identical to the generator 700 of FIG. 7, except that the 
n-Well of p-type transistor 904 is coupled to the voltage 
source terminal (e.g., Vdd) via conductor 906. As a result, 
the voltage level of Vrst_loW on signal path 908 is set at 
approximately |Vt|+Vdsat (e.g., approximately 1V). NoW, 
|Vbs| is greater than 0V and |Vt| rises above |Vt0|. 

[0031] Any one of the respective loW reset voltage gen 
erators depicted in FIGS. 7-9, or any other equivalent 
circuits knoWn to those of ordinary skill in the art, may be 
used to generate the loW reset voltage (i.e., Vrst_loW) that is 
depicted in the roW driver circuits of FIGS. 4-6. 

[0032] Turning to FIG. 10, a semiconductor chip 1000 
containing a portion of an active pixel sensor is depicted, in 
accordance With an exemplary embodiment of the invention. 
The chip 1000 may be made of any material suitable for use 
With active pixel sensors, including silicon-based materials, 
glass-based materials, etc. For exemplary purposes, the 
semiconductor chip 1000 is split into three separate sections. 
The ?rst section is a portion of a pixel sensor array 120, such 
as the portion of the pixel sensor array described in con 
nection With FIG. 1. 

[0033] The second section of FIG. 10 is the roW driver 
circuit 600, as described in connection With FIG. 6. RoW 
driver circuit 600 generates the RST signal and delivers it to 
the gate of reset transistor 104. The third section of FIG. 10 
is the loW reset voltage generator 900 described in connec 
tion With FIG. 9. The loW reset voltage generator 900 
generates Vrst_loW and forWards the same to source/drain 
terminals of transistors 604 and 608 of the roW driver circuit 
600. The operation of the separate sections of the active 
pixel sensor of FIG. 10 is already described in connection 
With FIGS. 1, 6 and 9 and need not be repeated here. 

[0034] FIG. 11 shoWs system 1100, a typical processor 
based system modi?ed to include an image sensor IC as in 
FIG. 10. Processor based systems exemplify systems of 
digital circuits that could include an image sensor. Examples 
of processor based systems include, Without limitation, 
computer systems, camera systems, scanners, machine 
vision systems, vehicle navigation systems, video tele 
phones, surveillance systems, auto focus systems, star 
tracker systems, motion detection systems, image stabiliZa 
tion systems, and data compression systems for high-de? 
nition television, any of Which could utiliZe the invention. 

[0035] System 1100 includes central processing unit 
(CPU) 1102 that communicates With various devices over 
bus 304. Some of the devices connected to bus 1104 provide 
communication into and out of system 1100, illustratively 
including input/output (I/O) device 1106 and image sensor 
IC 1108. Other devices connected to bus 1104 provide 
memory, illustratively including random access memory 
(RAM) 1110, hard drive 1112, and one or more peripheral 
memory devices such as ?oppy disk drive 1114 and compact 
disk (CD) drive 1116. 

[0036] Image sensor 1108 can be implemented as an 
integrated image sensor circuit on a chip With dark current 
reduction circuitry, as illustrated in FIG. 10. Image sensor 
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1108 may be combined With a processor, such as a CPU, 
digital signal processor, or microprocessor, in a single inte 
grated circuit. 

[0037] As described above, it is desirable to develop a 
pixel con?guration With reduced GIDL. Exemplary embodi 
ments of the present invention have been described in Which 
the reset signal RST is generated With a roW driver circuit 
(e.g., 600) and in Which the roW driver circuit is supplied 
With a loW reset voltage (Vrst_loW) as generated by a loW 
reset voltage generator (e.g., 900). The roW driver circuit 
delivers a logic HIGH RST signal of either the poWer source 
voltage level (e.g., Vdd) or higher. The roW driver circuit 
also delivers a logic LOW RST signal of Vrst_loW (i.e., a 
voltage level loWer than the logic HIGH RST, but higher 
than a ground voltage level). As a result of raising the logic 
LOW RST signal from a ground level voltage to another 
voltage level higher than ground, the difference of potential 
betWeen the gate of the reset transistor (e.g., 104) and the 
photodiode (e.g., 106) of the pixel is reduced, thus reducing 
the level of GIDL. 

[0038] While the invention has been described in detail in 
connection With preferred embodiments knoWn at the time, 
it should be readily understood that the invention is not 
limited to the disclosed embodiments. Rather, the invention 
can be modi?ed to incorporate any number of variations, 
alterations, substitutions or equivalent arrangements not 
heretofore described, but Which are commensurate With the 
spirit and scope of the invention. For example, although an 
exemplary embodiment of the invention has been described 
in connection With speci?c con?gurations of n-type and 
p-type transistors, it should be readily apparent that the 
invention is not limited to the speci?c con?gurations 
depicted. 
[0039] In addition, although the semiconductor chip 1000 
of FIG. 10 is described in connection With roW driver circuit 
600 and loW reset voltage generator 900, it should be readily 
apparent that any of the other roW driver circuits and 
generators described herein, or any other roW driver circuits 
knoWn to those of ordinary skill in the art, may be substi 
tuted. Further, although exemplary embodiments of the 
invention are described in connection With photodiodes as 
the light detecting device, it should be readily apparent that 
any light detecting device may be used instead Without 
deviating from the spirit or scope of the invention. In 
addition, it should be noted that although FIGS. 4-6 depict 
the Wells of transistors 404, 504, 508, 604 and 608 as being 
biased to ground, this is not necessary for practicing the 
invention and the respective Wells may be ?oated. Accord 
ingly, the invention is not limited by the foregoing descrip 
tion or draWings, but is only limited by the scope of the 
appended claims. 

What is claimed as neW and desired to be protected by 
Letters Patent of the United States is: 
1. A roW driver circuit for use With an active pixel sensor 

array, the roW driver circuit comprising: 

an input stage con?gured to receive an input signal; and 

an output stage con?gured to generate an output signal to 
be forWarded to a reset transistor of said active pixel 
sensor array based on said received input signal, said 
output signal varying betWeen tWo different voltage 
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levels, the lower of said tWo different voltage levels 
being greater than a ground level voltage. 

2. The roW driver circuit of claim 1, Wherein said input 
and output stages further comprise: 

an inverter con?gured to receive a logic state of said input 
signal, invert said logic state and supply the inverted 
logic state at an output terminal of said roW driver 
circuit as said output signal. 

3. The roW driver circuit of claim 2, Wherein said inverter 
further comprises: 

a ?rst transistor having a ?rst source/drain terminal 
coupled to a poWer supply voltage terminal of said 
active piXel sensor array; and 

a second transistor having a ?rst source/drain terminal 
coupled to a second source/drain terminal of said ?rst 
transistor, and having a second source/drain terminal 
coupled to a voltage terminal set at said loWer of said 
tWo different voltage levels, Wherein 

respective gates of said ?rst and second transistors are 
coupled together for receiving said input signal, and 
Wherein 

said second source/drain terminal of said ?rst tran 
sistor and said ?rst source/drain terminal of said 
second transistor are coupled together for gener 
ating said output signal. 

4. The roW driver of claim 3, Wherein said input signal is 
a complementary logic state of a reset signal. 

5. The roW driver circuit of claim 3, Wherein said poWer 
supply voltage terminal comprises a supply voltage termi 
nal. 

6. The roW driver circuit of claim 3, Wherein said poWer 
supply voltage terminal comprises a voltage terminal set to 
a voltage level higher than said supply voltage. 

7. The roW driver circuit of claim 5, Wherein said supply 
voltage is Vdd. 

8. The roW driver circuit of claim 6, Wherein said supply 
voltage is Vdd. 

9. The roW driver circuit of claim 1, Wherein said input 
and output stages further comprise: 

a ?rst transistor having a ?rst source/drain terminal 
coupled to a poWer supply voltage terminal of said 
active piXel array; 

a second transistor having a ?rst source/drain terminal 
coupled to a second source/drain terminal of said ?rst 
transistor, and having a second source/drain terminal 
coupled to a voltage terminal set at said loWer of the 
tWo different voltage levels, Wherein said second ter 
minal of said ?rst transistor and said ?rst terminal of 
said second transistor are coupled together for gener 
ating said output signal; 

a third transistor having a ?rst source/drain terminal 
coupled to said poWer supply voltage terminal of said 
active piXel array, and also having a gate coupled to 
said second terminal of said ?rst transistor and said ?rst 
terminal of said second transistor; and 

a fourth transistor having a ?rst source/drain terminal 
coupled to a second source/drain terminal of said third 
transistor and also coupled to a gate of said ?rst 
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transistor, said fourth transistor also having a second 
source/drain terminal coupled to a ground terminal, 
Wherein 

a gate of said fourth transistor is con?gured to receive 
a true logic state of said input signal, and Wherein a 
gate of said second transistor is con?gured to receive 
a complementary logic state of said input signal. 

10. The roW driver circuit of claim 9, Wherein said input 
signal is a reset signal. 

11. The roW driver circuit of claim 1, Wherein said input 
and output stages further comprise: 

a ?rst transistor having a ?rst source/drain terminal 
coupled to a poWer supply voltage terminal of said 
active piXel array; 

a second transistor having a ?rst source/drain terminal 
coupled to a second source/drain terminal of said ?rst 
transistor, and having a second source/drain terminal 
coupled to a voltage terminal set at said loWer of the 
tWo different voltage levels, Wherein said second ter 
minal of said ?rst transistor and said ?rst terminal of 
said second transistor are coupled together for gener 
ating said output signal; 

a third transistor having a ?rst source/drain terminal 
coupled to said poWer supply voltage terminal of said 
active piXel array, and also having a gate coupled to 
said second terminal of said ?rst transistor and said ?rst 
terminal of said second transistor; and 

a fourth transistor having a ?rst source/drain terminal 
coupled to a second source/drain terminal of said third 
transistor and also coupled to a gate of said ?rst 
transistor, said fourth transistor also having a second 
source/drain terminal coupled to said voltage terminal 
set at said loWer of the tWo different voltage levels, 
Wherein 

a gate of said fourth transistor is con?gured to receive 
a true logic state of said input signal, and Wherein a 
gate of said second transistor is con?gured to receive 
a complementary logic state of said input signal. 

12. The roW driver circuit of claim 11, Wherein said input 
signal is a reset signal. 

13. A loW reset voltage generator for use With an active 
piXel sensor, comprising: 

an input stage for receiving an input voltage level; and 

an output stage for forWarding a loW reset voltage level to 
a roW driver circuit of said active piXel sensor depend 
ing upon said input voltage level, said loW reset voltage 
level being loWer than a poWer supply voltage level of 
said active piXel sensor and greater than a ground level 
voltage. 

14. The generator of claim 13, Wherein said input and 
output stages further comprise: 

a ?rst transistor having a ?rst source/drain terminal 
coupled to a poWer supply voltage terminal of said 
active piXel sensor; and 

a second transistor having a ?rst source/drain terminal 
coupled to a second source/drain terminal of said ?rst 
transistor, and also having a second source/drain ter 
minal coupled to a ground terminal, a gate of said ?rst 
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transistor being con?gured to receive said input voltage 
level and a gate of said second transistor being coupled 
to said ground terminal. 

15. The generator of claim 14, Wherein a Well of said 
second transistor is coupled to said output stage. 

16. The generator of claim 15, Wherein said ?rst and 
second transistors are p-type metal oxide serniconductor 
transistors, and Wherein said Well is an n-Well. 

17. The generator of claim 14, Wherein a Well of said 
second transistor is coupled to said poWer supply voltage 
terminal of said active piXel sensor. 

18. The generator of claim 17, Wherein said ?rst and 
second transistors are p-type metal oxide serniconductor 
transistors, and Wherein said Well is an n-Well. 

19. The generator of claim 13, Wherein said input and 
output stages further comprise: 

a ?rst transistor having a ?rst source/drain terrninal 
coupled to a poWer supply voltage terminal of said 
active piXel sensor; and 

a diode having a ?rst terrninal coupled to a second 
source/drain terminal of said ?rst transistor, thus form 
ing said output stage, said diode also having a second 
terminal coupled to a ground terminal, a gate of said 
?rst transistor being con?gured to receive said input 
voltage level. 

20. An active piXel sensor, comprising: 

a photosensor; and 

a reset transistor sWitchably coupling said photosensor to 
a reset voltage source, said reset transistor being con 
?gured to receive tWo different voltage levels at its 
gate, a higher of said tWo different voltage levels being 
set to a voltage level of a poWer supply terminal of said 
active piXel sensor, and the loWer of said tWo different 
voltage levels being loWer than said voltage level of 
said poWer supply terminal and greater than a ground 
level voltage. 

21. The active piXel sensor of claim 20, Wherein said 
photosensor comprises a photodiode. 

22. The active piXel sensor of claim 20 further cornpris 
ing: 

a roW driver circuit coupled to said gate of said reset 
transistor for supplying said tWo different voltage lev 
els; and 

a loW reset voltage generator coupled to said roW driver 
circuit for supplying said loWer of the tWo different 
voltage levels to said roW driver circuit. 

23. The active piXel sensor of claim 22, Wherein said roW 
driver circuit further comprises: 

a ?rst transistor having a ?rst source/drain terrninal 
coupled to said poWer supply voltage terminal; and 

a second transistor having a ?rst source/drain terrninal 
coupled to a second source/drain terminal of said ?rst 
transistor, and having a second source/drain terrninal 
coupled to a voltage terminal supplying said loWer of 
the tWo different voltage levels, Wherein 

respective gates of said ?rst and second transistors are 
coupled together for receiving an input signal to said 
roW driver circuit, and Wherein 
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said second source/drain terminal of said ?rst tran 
sistor and said ?rst source/drain terminal of said 
second transistor are coupled together for supply 
ing said tWo different voltage levels to said reset 
transistor. 

24. The active piXel sensor of claim 23, Wherein said 
poWer supply voltage terminal comprises a supply voltage 
terminal. 

25. The active piXel sensor of claim 24, Wherein said 
supply voltage cornprises Vdd. 

26. The active piXel sensor of claim 23, Wherein said 
poWer supply voltage terminal comprises a voltage terminal 
set to a voltage level higher than a supply voltage. 

27. The active piXel sensor of claim 26, Wherein said 
supply voltage cornprises Vdd. 

28. The active piXel sensor of claim 22, Wherein said roW 
driver circuit further comprises: 

a ?rst transistor having a ?rst source/drain terrninal 
coupled to said poWer supply voltage terminal; 

a second transistor having a ?rst source/drain terrninal 
coupled to a second source/drain terminal of said ?rst 
transistor, and having a second source/drain terrninal 
coupled to a voltage terminal supplying said loWer of 
the tWo different voltage levels, Wherein said second 
terminal of said ?rst transistor and said ?rst terminal of 
said second transistor are coupled together for supply 
ing said tWo different voltage levels to said reset 
transistor; 

a third transistor having a ?rst source/drain terminal 
coupled to said poWer supply voltage terminal, and also 
having a gate coupled to said second terminal of said 
?rst transistor and said ?rst terminal of said second 
transistor; and 

a fourth transistor having a ?rst source/drain terrninal 
coupled to a second source/drain terminal of said third 
transistor and also coupled to a gate of said ?rst 
transistor, said fourth transistor also having a second 
source/drain terrninal coupled to a ground terrninal, 
Wherein 

a gate of said fourth transistor is con?gured to receive 
a true logic state of an input signal, and Wherein a 
gate of said second transistor is con?gured to receive 
a complementary logic state of said input signal. 

29. The active piXel sensor of claim 28, Wherein said input 
signal is a reset signal. 

30. The active piXel sensor of claim 20, Wherein said roW 
driver circuit further comprises: 

a ?rst transistor having a ?rst source/drain terrninal 
coupled to said poWer supply voltage terminal; 

a second transistor having a ?rst source/drain terrninal 
coupled to a second source/drain terminal of said ?rst 
transistor, and having a second source/drain terrninal 
coupled to a voltage terminal supplying said loWer of 
the tWo different voltage levels, Wherein said second 
terminal of said ?rst transistor and said ?rst terminal of 
said second transistor are coupled together for supply 
ing said tWo different voltage levels to said reset 
transistor; 

a third transistor having a ?rst source/drain terrninal 
coupled to said poWer supply voltage terminal of said 
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active pixel array, and also having a gate coupled to 
said second terminal of said ?rst transistor and said ?rst 
terminal of said second transistor; and 

a fourth transistor having a ?rst source/drain terminal 
coupled to a second source/drain terminal of said third 
transistor and also coupled to a gate of said ?rst 
transistor, said fourth transistor also having a second 
source/drain terminal coupled to said voltage terminal 
supplying said loWer of the tWo different voltage levels, 
Wherein 

a gate of said fourth transistor is con?gured to receive 
a true logic state of an input signal, and Wherein a 
gate of said second transistor is con?gured to receive 
a complementary logic state of said input signal. 

31. The active piXel sensor of claim 30, Wherein said input 
signal is a reset signal. 

32. The active piXel sensor of claim 22, Wherein said loW 
reset voltage generator further comprises: 

a ?rst transistor having a ?rst source/drain terminal 
coupled to said poWer supply terminal; and 

a second transistor having a ?rst source/drain terminal 
coupled to a second source/drain terminal of said ?rst 
transistor, and also having a second source/drain ter 
minal coupled to a ground terminal, a gate of said ?rst 
transistor being con?gured to receive a bias input 
voltage and a gate of said second transistor being 
coupled to said ground terminal. 

33. A semiconductor chip, comprising: 

an active piXel sensor, said active piXel sensor compris 
ing: 

a photodiode; and 

a reset transistor sWitchably coupling said photodiode 
to a reset voltage source, said reset transistor being 
con?gured to receive tWo different voltage levels at 
its gate, a higher of said tWo different voltage levels 
being set to a voltage level of a poWer supply 
terminal of said active piXel sensor, and the loWer of 
said tWo different voltage levels being loWer than 
said voltage level of said poWer supply terminal and 
greater than a ground level voltage. 

34. The semiconductor chip of claim 33, Wherein said 
active piXel sensor further comprises: 

a roW driver circuit coupled to said gate of said reset 
transistor for supplying said tWo different voltage lev 
els; and 

a loW reset voltage generator coupled to said roW driver 
circuit for supplying said loWer of the tWo different 
voltage levels to said roW driver circuit. 

35. The semiconductor chip of claim 34, Wherein said roW 
driver circuit further comprises: 

a ?rst transistor having a ?rst source/drain terminal 
coupled to said poWer supply voltage terminal; and 

a second transistor having a ?rst source/drain terminal 
coupled to a second source/drain terminal of said ?rst 
transistor, and having a second source/drain terminal 
coupled to a voltage terminal supplying said loWer of 
the tWo different voltage levels, Wherein 
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respective gates of said ?rst and second transistors are 
coupled together for receiving an input signal to said 
roW driver circuit, and Wherein 

said second source/drain terminal of said ?rst tran 
sistor and said ?rst source/drain terminal of said 
second transistor are coupled together for supply 
ing said tWo different voltage levels to said reset 
transistor. 

36. The semiconductor chip of claim 35, Wherein said 
poWer supply voltage terminal comprises a supply voltage 
terminal. 

37. The semiconductor chip of claim 36, Wherein said 
supply voltage is Vdd. 

38. The semiconductor chip of claim 35, Wherein said 
poWer supply voltage terminal comprises a voltage terminal 
set to a voltage level higher than a supply voltage. 

39. The semiconductor chip of claim 38, Wherein said 
supply voltage is Vdd. 

40. The semiconductor chip of claim 34, Wherein said roW 
driver circuit further comprises: 

a ?rst transistor having a ?rst source/drain terminal 
coupled to said poWer supply voltage terminal; 

a second transistor having a ?rst source/drain terminal 
coupled to a second source/drain terminal of said ?rst 
transistor, and having a second source/drain terminal 
coupled to a voltage terminal supplying said loWer of 
the tWo different voltage levels, Wherein said second 
terminal of said ?rst transistor and said ?rst terminal of 
said second transistor are coupled together for supply 
ing said tWo different voltage levels to said reset 
transistor; 

a third transistor having a ?rst source/drain terminal 
coupled to said poWer supply voltage terminal, and also 
having a gate coupled to said second terminal of said 
?rst transistor and said ?rst terminal of said second 
transistor; and 

a fourth transistor having a ?rst source/drain terminal 
coupled to a second source/drain terminal of said third 
transistor and also coupled to a gate of said ?rst 
transistor, said fourth transistor also having a second 
source/drain terminal coupled to a ground terminal, 
Wherein 

a gate of said fourth transistor is con?gured to receive 
a true logic state of an input signal, and Wherein a 
gate of said second transistor is con?gured to receive 
a complementary logic state of said input signal. 

41. The semiconductor chip of claim 40, Wherein said 
input signal is a reset signal. 

42. The semiconductor chip of claim 34, Wherein said roW 
driver circuit further comprises: 

a ?rst transistor having a ?rst source/drain terminal 
coupled to said poWer supply voltage terminal; 

a second transistor having a ?rst source/drain terminal 
coupled to a second source/drain terminal of said ?rst 
transistor, and having a second source/drain terminal 
coupled to a voltage terminal supplying said loWer of 
the tWo different voltage levels, Wherein said second 
terminal of said ?rst transistor and said ?rst terminal of 
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said second transistor are coupled together for supply 
ing said tWo different voltage levels to said reset 
transistor; 

a third transistor having a ?rst source/drain terrninal 
coupled to said poWer supply voltage terminal of said 
active piXel array, and also having a gate coupled to 
said second terminal of said ?rst transistor and said ?rst 
terminal of said second transistor; and 

a fourth transistor having a ?rst source/drain terrninal 
coupled to a second source/drain terminal of said third 
transistor and also coupled to a gate of said ?rst 
transistor, said fourth transistor also having a second 
source/drain terrninal coupled to said voltage terminal 
supplying said loWer of the tWo different voltage levels, 
Wherein 

a gate of said fourth transistor is con?gured to receive 
a true logic state of an input signal, and Wherein a 
gate of said second transistor is con?gured to receive 
a complementary logic state of said input signal. 

43. The semiconductor chip of claim 42, Wherein said 
input signal is a reset signal. 

44. The semiconductor chip of claim 34, Wherein said loW 
reset voltage generator further comprises: 

a ?rst transistor having a ?rst source/drain terrninal 
coupled to said poWer supply terminal; and 

a second transistor having a ?rst source/drain terrninal 
coupled to a second source/drain terminal of said ?rst 
transistor, and also having a second source/drain ter 
rninal coupled to a ground terminal, a gate of said ?rst 
transistor being con?gured to receive a bias input 
voltage and a gate of said second transistor being 
coupled to said ground terminal. 

45. A processor system, comprising: 

a processor; and 

an irnager coupled to said processor for sending signals to 
said processor, said irnager including an active piXel 
sensor comprising: 

a photodiode; and 

a reset transistor sWitchably coupling said photodiode 
to a reset voltage source, said reset transistor being 
con?gured to receive tWo different voltage levels at 
its gate, a higher of said tWo different voltage levels 
being set to a voltage level of a poWer supply 
terminal of said active piXel sensor, and the loWer of 
said tWo different voltage levels being loWer than 
said voltage level of said poWer supply terminal and 
greater than a ground level voltage. 

46. The processor system of claim 45, Wherein said active 
piXel sensor further comprises: 

a roW driver circuit coupled to said gate of said reset 
transistor for supplying said tWo different voltage lev 
els; and 

a loW reset voltage generator coupled to said roW driver 
circuit for supplying said loWer of the tWo different 
voltage levels to said roW driver circuit. 

47. The processor system of claim 46, Wherein said roW 
driver circuit further comprises: 
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a ?rst transistor having a ?rst source/drain terrninal 
coupled to said poWer supply voltage terminal; and 

a second transistor having a ?rst source/drain terrninal 
coupled to a second source/drain terminal of said ?rst 
transistor, and having a second source/drain terrninal 
coupled to a voltage terminal supplying said loWer of 
the tWo different voltage levels, Wherein 

respective gates of said ?rst and second transistors are 
coupled together for receiving an input signal to said 
roW driver circuit, and Wherein 

said second source/drain terminal of said ?rst tran 
sistor and said ?rst source/drain terminal of said 
second transistor are coupled together for supply 
ing said tWo different voltage levels to said reset 
transistor. 

48. The processor system of claim 47, Wherein said poWer 
supply voltage terminal comprises a supply voltage termi 
nal. 

49. The processor system of claim 48, Wherein said supply 
voltage is Vdd. 

50. The processor system of claim 47, Wherein said poWer 
supply voltage terminal comprises a voltage terminal set to 
a voltage level higher than a supply voltage. 

51. The processor system of claim 50, Wherein said supply 
voltage is Vdd. 

52. The processor system of claim 46, Wherein said roW 
driver circuit further comprises: 

a ?rst transistor having a ?rst source/drain terrninal 
coupled to said poWer supply voltage terminal; 

a second transistor having a ?rst source/drain terrninal 
coupled to a second source/drain terminal of said ?rst 
transistor, and having a second source/drain terrninal 
coupled to a voltage terminal supplying said loWer of 
the tWo different voltage levels, Wherein said second 
terminal of said ?rst transistor and said ?rst terminal of 
said second transistor are coupled together for supply 
ing said tWo different voltage levels to said reset 
transistor; 

a third transistor having a ?rst source/drain terrninal 
coupled to said poWer supply voltage terminal, and also 
having a gate coupled to said second terminal of said 
?rst transistor and said ?rst terminal of said second 
transistor; and 

a fourth transistor having a ?rst source/drain terrninal 
coupled to a second source/drain terminal of said third 
transistor and also coupled to a gate of said ?rst 
transistor, said fourth transistor also having a second 
source/drain terrninal coupled to a ground terrninal, 
Wherein 

a gate of said fourth transistor is con?gured to receive 
a true logic state of an input signal, and Wherein a 
gate of said second transistor is con?gured to receive 
a complementary logic state of said input signal. 

53. The processor system of claim 52, Wherein said input 
signal is a reset signal. 

54. The processor system of claim 46, Wherein said roW 
driver circuit further comprises: 

a ?rst transistor having a ?rst source/drain terrninal 
coupled to said poWer supply voltage terminal; 
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58. A method for resetting a pixel of an active pixel 
sensor, the method comprising: 

a second transistor having a ?rst source/drain terrninal 
coupled to a second source/drain terminal of said ?rst 
transistor, and having a second source/drain terrninal 
coupled to a voltage terminal Supplying Said lower of receiving at a reset transistor of said pixel a reset signal 
the tWo different voltage levels, Wherein said second 
terminal of said ?rst transistor and said ?rst terminal of 
said second transistor are coupled together for supply 
ing said tWo different voltage levels to said reset 
transistor; 

a third transistor having a ?rst source/drain terrninal 
coupled to said poWer supply voltage terminal of said 
active pixel array, and also having a gate coupled to 
said second terminal of said ?rst transistor and said ?rst 
terminal of said second transistor; and 

a fourth transistor having a ?rst source/drain terrninal 
coupled to a second source/drain terminal of said third 
transistor and also coupled to a gate of said ?rst 
transistor, said fourth transistor also having a second 
source/drain terrninal coupled to said voltage terminal 
supplying said loWer of the tWo different voltage levels, 

enabling said pixel to be reset, said reset signal having 
tWo different voltage levels, a loWer of the tWo voltage 
levels being greater than a ground voltage level. 

59. The method of claim 58 further comprising: 

generating said loWer voltage level; 

receiving said loWer voltage level at a roW driver circuit 
and forWarding said loWer voltage level to said reset 
transistor. 

60. The method of claim 59, Wherein said act of gener 
ating cornprises: 

driving a current through a pair of series connected 
transistors such that said loWer voltage level is gener 
ated With respect to ground Where said tWo transistors 
are coupled together. 

wherein 61. The method of claim 60, Wherein said act of driving 

a gate of said fourth transistor is con?gured to receive COIIIPTiSeSI 
a true logic state of an input signal, and Wherein a 
gate of said second transistor is con?gured to receive 
a complementary logic state of said input signal. 

55. The processor system of claim 54, Wherein said input 
signal is a reset signal. 

56. The processor system of claim 46, Wherein said loW 
reset voltage generator further comprises: 

driving said current through said pair of series connected 
transistors, Wherein a ?rst source/drain terminal of a 
?rst transistor is coupled to a poWer supply voltage 
terminal of said active pixel sensor, Wherein a second 
source/drain terminal of said ?rst transistor is coupled 
to a ?rst source/drain terminal of a second transistor, 
and Wherein a second source/drain terminal and a gate 

a ?rst transistor having a ?rst source/drain terminal of Said Second transistor are Coupled to ground‘ 
cou led to said oWer su 1 terminal; and 

p p pp y 62. The method of claim 5 9, Wherein said act of receiving 
a second transistor having a ?rst source/drain terrninal Comprises: 

coupled to a second source/drain terminal of said ?rst 
transistor, and also having a second source/drain ter 
rninal coupled to a ground terminal, a gate of said ?rst 
transistor being con?gured to receive a bias input 
voltage and a gate of said second transistor being 
coupled to said ground terminal. 

57. A active pixel sensor, cornprising: 

receiving said loWer voltage level at said roW driver 
circuit and forWarding said loWer voltage level to said 
reset transistor When said pixel is not being reset. 

63. A method for operating an active pixel sensor, the 
method comprising: 

generating a loW reset voltage level that is loWer than a 
reset voltage of said active pixel sensor and higher than 
a ground level voltage; and 

a pixel con?gured to receive a reset voltage signal; 

a roW driver circuit coupled to said pixel for generating 
said reset voltage signal and forWarding said reset 
voltage signal to said pixel, said reset voltage signal 
being one of tWo different voltage levels With a ?rst one 
of said tWo voltage levels being approximately equal to 
a poWer supply voltage of said active pixel sensor, and 
With a second one of said tWo voltage levels being 
loWer than said ?rst voltage level and greater than a 
ground level voltage; and 

receiving said loW reset voltage level at a reset transistor 
of a pixel after said pixel has been reset. 

64. The method of claim 63, Wherein said act of gener 
ating cornprises: 

driving a current through a transistor coupled in series 
With a diode, thereby generating said loW reset voltage 
With respect to ground at a point Where said transistor a loW reset voltage generator coupled to said roW driver _ _ 
and said diode are coupled together. circuit for generating said second voltage level and 

forWarding said second voltage level to said roW driver 
circuit. * * * * * 


